In the field of psychopathy, there is an ongoing debate about the core traits that define the disorder, and that therefore must be present to some extent in all psychopaths. The main controversy of this debate concerns criminal behaviour, as some researchers consider it a defining trait, while others disagree. Using a representative sample of 204 Spanish convicted inmates incarcerated at the Pereiro de Aguiar Penitentiary in Ourense, Spain, we tested two competing models, the Psychopathy Checklist-Revised (PCL-R), which includes criminal behaviour items, versus the Comprehensive Assessment of Psychopathic Personality (CAPP), which does not. We used two different PCL-R models, one that includes criminal items and another that does not. PCL-R factors, facets, and testlets from both models and CAPP dimensions were correlated and compared. Two different PCL-R cut-off scores, 25 or more and 30 or more, were used for the analysis. Overall, a strong correlation was found between PCL-R and CAPP scores in the whole sample, but as scores increased and inmates became more psychopathic, the correlations weakened. All these data indicate that psychopathy, understood to mean having high scores on the PCL-R and CAPP, is a multidimensional entity, and inmates can develop the disorder and then receive the diagnosis through different dimensions. The CAPP domains showed better correlations when compared with the PCL-R factors from both models, showing that an instrument for the assessment of psychopathy without a criminal dimension is valuable for clinical assessment and research purposes.
Introduction
Accurate diagnosis of Psychopathic Personality Disorder (PPD) or psychopathy is of great importance in clinical and forensic settings for risk management purposes [1, 2] . Previous research has established that psychopathy is one of the single strongest risk factors for violent behaviour and recidivism, and is the only mental disorder clearly related to instrumental violence [3] [4] [5] [6] [7] [8] [9] .
But what exactly is psychopathy? Based on decades of research, it has been described as a severe form of personality disorder defined by a range of traits that include the following: (affective) callous-unemotional (CU) traits reflecting deficient affective experience, (interpersonal) grandiose and arrogant interpersonal style, and (behavioural) pervasive impulsive behaviour [5, [10] [11] [12] . What is the relationship among these traits in PPD? Is it categorical or dimensional, and which traits must be detected to confirm the diagnosis? [13, 14] These are the questions that clinical and forensic practitioners want researchers to answer unequivocally. In order to manage risk at the individual level, they need diagnostic precision and predictive utility [15] [16] [17] .
In his highly influential book, Cleckey emphasized emotional and interpersonal traits that would lead to a series of antisocial, but not necessarily criminal behaviours. Today, many scholars still favour this point of view which does not consider criminality as core trait of psychopathy [3, 10, [18] [19] [20] [21] [22] .
Other scholars also include criminal behaviour as a defining trait. Internationally considered the "state of the art" tool for the measurement of psychopathy, the Psychopathy Checklist-Revised (PCL-R) is exemplary of this point of view [5, 11] . It is a 20-item symptom-construct expert rating scale designed for use in forensic settings, with 3-point scale ratings for the lifetime presence and severity of each item. Data are collected through a semi-structured interview and review of file and collateral information. It also has a screening version that can be used in both civil and forensic populations. The author favours a 4-factor structure model: Factor 1 (interpersonal/affective) subdivided into Facet 1 (interpersonal) and Facet 2 (affective), and Factor 2 (social deviance) subdivided into Facet 3 (lifestyle) and Facet 4 (antisocial) [23, 24] . This model excludes two items. Good fit has been reported for the 4-factor structure model [11, 25, 26] , but also for a 3-factor model (arrogant and deceitful interpersonal style, deficient affective experience, and impulsive and irresponsible behavioural style) proposed by other researchers before the author added the 4-facet structure [10, 25] . In this 3-factor model, which excludes seven items because they had weak overall associations with the latent trait, every factor has two "testlets", single items or a combination of two items. Testlets were included in the model because item response theory analyses demonstrated that certain PCL-R items were more highly correlated than could be explained by their association with the underlying trait [10] . What is more important is that PCL-R items that measure criminality are excluded from the 3-factor model but included in the 4-factor one. Therefore, the PCL-R structural debate is also a debate about criminality as a core trait of psychopathy. review and collateral information. Research has shown that CAPP validity is high across different cultures and languages [31] [32] [33] [34] [35] . One self-rating study reported best fit for a model with one general factor representing global psychopathy, and three residual factors: boldness/emotional stability, emotional detachment, and disinhibition [35] . Research has also shown that, using total and domain scores, the CAPP´s predictive validity for violent and nonviolent recidivism equals that of the PCL screening version [7] .
Previous research comparing PCL-R and CAPP scores has shown a high correlation at the domain level with PCL-R total score [36] , as would be expected.
Comparing PCL-R and CAPP scores in a large international non-convenience sample may help elucidate the previously mentioned debate concerning criminal behaviour as a core trait of psychopathy. The current study continues our previously published work in which PCL-R and CAPP scores were analysed independently [37, 38] .
Objectives
The current investigation was designed to compare PCL-R and CAPP scores in a sample of inmates incarcerated at the Pereiro de Aguiar Prison in Spain to test if they assess the same underlying psychopathy construct. Previous research points in this direction but convenience and small samples were used [36, 39] . The main hypothesis was that the CAPP, without considering criminal behaviour, would have a strong association with the PCL-R, suggesting that both tools are useful for assessing psychopathy.
Materials and methods

Participants and procedure
The protocol followed in the current study has been described in detail elsewhere [37, 38] . Participants in the current study are the same as in our previously published PCL-R and CAPP work [37, 38, 40] .
As previously indicated the protocol was approved by the Pontevedra-Vigo-Ourense Local Research Ethics Committee (2014/009) [37, 38, 40] . Every participant provided written informed consent. The study was conducted in accordance with the Declaration of Helsinki. No financial or other compensation was offered. Participants in the study were able to opt out whenever they wanted to do so. As there was no research treatment in the study, all inmates, whether participants or not, received the same treatments. Table 1 provides a summary of the IPDE (International Personality Disorder Examination) scores and sociodemographic and forensic variables of the sample. The PCL-R European cutoff score of 25 is used. The CAPP was not designed to have a cut-off, as its purpose is to provide a comprehensive clinical formulation, but, in Table 1 , and for comparison purposes in the current study, a cut-off score of 124 was used for the CAPP. It was chosen because, within the CAPP, it is the same percentile as the PCL-R cut-off score of 25.
Analyses
R software, version 3.4.3, was used for all analyses (https://www.r-project.org/) [41] . Means and standard deviations and percentages were calculated for continuous and categorical variables, respectively. Group differences were found using two-sample t (Welch's t-test), chisquare and ANOVA tests.
Linear regression analyses were applied using total PCL-R and total CAPP. All variables from Table 1 were used in the models. This analysis was done for the whole sample only. Subsamples above the PCL-R cut-offs were too small. Table 1 . As previously reported in [37, 38, 40] , Table 1 indicates IPDE scores and sociodemographic and forensic variables of the sample. Significance levels of these variables in relation to a PCL-R cut-off score of 25 and a proportional CAPP cut-off score of 124 are also shown.
We used a series of regressions with the step wise and Ridge methods to predict PCL-R factors, facets, and testlets from CAPP domains and vice versa. This analysis was done for the whole sample only. Sub-samples above the PCL-R cut-offs were too small.
The false discovery rate is controlled with the help of the method proposed by Benjamini and Hochberg. It consists of a simple sequential Bonferroni type procedure that can control the false discovery rate for independent test statistics. All the p-values obtained in the contrast hypothesis tests performed in this study have been corrected using this method. Table 1 indicates that PCL-R scores do not seem to be influenced by sex, age, nationality, or education; but do seem to be influenced by marital status (lower for married people and higher for singles), total time in prison (higher for longer stays), use of alcohol/drugs (in general, higher for more use), type of official charges (drug dealing, property crimes, violent crimes and more than one type were positively associated with PCL-R scores, and driving while intoxicated correlated negatively), and IPDE diagnosis (Antisocial, Narcissistic, and more than one were positively associated with PCL-R scores). Table 1 also shows that CAPP scores do not seem to be influenced by sex or nationality, but do seem to be influenced by age (higher for older age), education (higher for fewer years), marital status (same results as PCL-R), total stay in prison (same as PCL-R), use of alcohol/drugs (alcohol abuse, methadone, hallucinogens, and more than one substance were positively associated with CAPP scores), type of official charges (property crimes were positively associated), and IPDE diagnosis (Paranoid, Antisocial, and Narcissistic were positively associated).
Results
Using a PCL-R European standard cut-off score of 25 or more (Cooke, 1995; Cooke, Hart, & Michie, 2004) , 80 (39.21%) inmates met the criteria for psychopathy, and 28 (13.73%) met those criteria when using the North American/Canadian standard cut-off score of 30 or more. Thus, 42 (20.58%) of the inmates had a CAPP total score greater than or equal to 124 (of these, 34 (80.95%) had a PCL-R total score greater than or equal to 25); and 162 (79.42%) had a score lower than 124 (of these, 46 (37.09%) had a PCL-R total score greater than or equal to 25) (p<0.001). When using a CAPP cut-off score of 148.5, proportional to the PCL-R cut-off of30, 11 (5.39%) were below the cut-off score (of these, 7 (63.63%) had a PCL-R total score greater Schizoid 0 (0) 0 (0%) p = 1 0 (0%) p = 1 Schizotypal 1 (0.49) 1 (0.49%) p = 0.72 1 (0.49%) p = 0.82 than or equal to 30); and 193 (94.61%) had a score a lower than 148.5 (of these, 20 (10.88%) had a PCL-R total score greater than or equal to 30) (p<0.001).
For the PCL-R regression analysis model, in which all variables from Table 1 and CAPP scores were used (total and item scores), the following variables were significant at an alpha level of 5% for the whole sample: CAPP Total, mean age of first alcohol use, drug dealing, property crimes, violent crimes, driving while intoxicated, major driving violations and IPDE Avoidant.
For the CAPP regression analysis, in which all variables from Table 1 and PCL-R scores were used (total and item scores), the following variables were significant at an alpha level of 5% for the whole sample: PCL-R Total, IPDE Paranoid, IPDE Antisocial, IPDE Borderline and IPDE Narcissistic. Table 2 shows correlations between PCL-R (Total, Factor, and Facet scores following the Hare model) and CAPP (Total and Domain scores) for the whole sample, for inmates with a PCL-R of 25 or more and for inmates with a PCL-R of 30 or more. Table 3 shows correlations between PCL-R (Total, Factor and Testlet scores following the Cooke and Michie model) and CAPP (Total and Domain scores) for the whole sample, for inmates with a PCL-R of 25 or more and for inmates with a PCL-R of 30 or more.
The Attachment and the Emotional domains showed their best correlations with interpersonal/affective ( When the PCL-R cut-off score of 30 was used, these correlations were found to be relevant: Attachment and Emotional domains with affective (Facet 2, Hare model) and also with deficient affective experience (Factor 2, Cooke and Michie model) and Testlets 3 and 4; the Dominance domain and Testlet 4; the Cognitive domain and Testlet 4; the Self domain and Testlet 4; while the behavioural domain showed its best correlations with social deviance (Factor 2, Table 2 . As previously reported in [38] , Table 2 indicates correlations between PCL-R (total, factor and facet scores following the Hare model) and CAPP (total and domain scores) for the whole sample, for inmates with a European PCL-R cut-off score of 25 or more (italics), and for inmates with a North American/Canadian PCL-R cut-off score of 30 or more (underlined). Table 3 . As previously indicated in [38] , Table 3 indicates correlations between PCL-R (total, factor and testlet scores following the Cooke and Michie model) and CAPP (total and domain scores) for the whole sample, for inmates with a PCL-R cut-off score of 25 or more (italics), and for inmates with a PCL-R cut-off score of 30 or more (underlined). In order to more precisely compare the higher-level dimensions measured by the two psychopathy assessment tools, we used a series of linear regressions with the step-wise method to predict PCL-R factors, facets, and testlets from the CAPP domains, and vice versa (Tables 4  and 5 ).
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That analysis showed the following clear associations for the Hare model: Attachment and To verify the linear regressions with the step-wise method results we performed a Ridge regression (Tables 6 and 7) .
That analysis showed the following clear associations for the Hare model: Attachment and It is also of interest to indicate which CAPP and PCL-R symptoms showed the strongest correlations (�0.4). These data can be found in Table 8 .
CAPP correlations between Total and Domain scores for the whole sample, in inmates with a PCL-R of 25 or more, and inmates with a PCL-R of 30 or more can be found in Table 9 . 
Discussion
The purpose of this study was to compare PCL-R and CAPP scores in a large non-convenience sample following standard assessment. To our knowledge, this is the first study where this analysis has been conducted.
Intercorrelations between the PCL-R and the CAPP
As in previous research [36] , in our whole sample, PCL-R total score and CAPP total score showed an strong association as seen in the linear regression models and in the correlation study (Tables 2 & 3 ). In the whole sample, the PCL-R life assessment, both models, and the CAPP six-month evaluation displayed a strong and congruent association. For the whole sample, we found strong and congruent associations between the PCL-R and the CAPP not only for total scores but also for domains and factors, even when considering different PCL-R models. As in previous research, the CAPP total score and most of its domains Attachment, Emotional, Dominance and Self, showed the strongest association with PCL-R affective and interpersonal [31, 33] , showed the weakest associations in the stepwise and Ridge regressions methods. This points to the fact that this domain is less central to the CAPP psychopathy concept. When a cut-off score of 25 was introduced, resulting in a sample with more psychopathic inmates, we found a general drop in correlations between the PCL-R and the CAPP, although we still found congruent correlations for total values and also for domains and factors.
How is this possible? Should it not be logical to think that, as inmates become more psychopathic, they become a more homogeneous group, and because of this, that correlations become stronger and more significant? Or is it just that, as we reduce the range of values that we are correlating, the lower those correlations will be.
The case of the sub-sample with cut-off scores of 30 or more can help elucidate these contradictory findings. In this group there is a general increase in the strength and significance of most of the correlations, although not as strong as in the whole sample. This is unexpected based solely on the range restriction effect. Then, for inmates above the cut-off score of 30 we found a mild general increase in correlations between the PCL-R and the CAPP, mainly in total values, with many changes in correlation strength and significance that point to a better fit among all groups between items in both instruments that assess deficient affective experience and pervasive impulsive behaviour.
To summarize, in the whole sample, correlations are high between lifetime PCL-R and present-time CAPP. There seems to be concurrence regarding out who is highly psychopathic and who is not psychopathic at all. But in between we find a grey area of lower correlations that goes beyond the expected range restriction effect. Bearing in mind that correlations above PCL-R cut-off scores of 30 are not as large as in the whole sample, but higher than those above the PCL-R cut-off scores of 25, analysis of this grey area provides relevant information. It suggests that PPD is more dimensional than categorical [12, 14, 16, 22] . When values are high enough for a clear PPD diagnosis, the association of an affective dimension versus a behavioural one becomes clearer, but without a unique or categorical pattern of correlation. This dimensional pattern can be found for correlations between the PCL-R and CAPP values when considering the whole sample or just inmates above the cut-offs. Better correlations in all analyses between Attachment and Emotional domains with facet 2 and testlet 3 compared with facet 1 and testlets 1 and 2 indicate that affective and interpersonal are also independent dimensions. Knowing that an inmate scores above one of the cut-offs is not the important issue. What is most important is establishing what dimension contributes the most to this high increase in the total score.
Criminal behaviour as a defining trait of PPD
When considering only PCL-R scores and models, just as in previous research, the picture is not so clear [5, 10, 11, 20, 24, 25, 42, 43] . Facet 4, which comprises all the criminal items, shows correlation values with CAPP domains and CAPP total score that, in general, resemble those of the other facets and testlets (Tables 2 and 3 ). So, for the PCL-R, removal of those items does not seem to improve its correlation values, as we can see when we compare the correlation values of Hare´s Factor 2 (Facets 3 and 4) versus the correlations values of Cooke and Michie´s Factor 3 (Testlets 5 and 6 equivalent to Hare´s facet 3) (Tables 2 and 3 ). PCL-R criminal scores can be analysed from another perspective. Facet 4 is needed to score 30 or higher on the PCL-R, and in this group of inmates, Facet 4 has a correlation close to 1 (0.97) with factor 2. This, tells us that to surpass this cut-off score, levels of criminality must increase, and so they do as PCL-R scores rise. As this happens, its correlation with PCL-R total and CAPP total scores and domain scores improves when compared with other PCL-R facets and testlets, even when there is range restriction, it is actually the only facet or testlet that shows such a general increase in its correlation strength and significance between the two PCL-R cut-offs. So, showing criminal behaviour does not mean that someone is psychopathic, but that inmates who are more psychopathic, from a PCL-R perspective do have high criminality scores. And these high criminality scores are needed to surpass the cut-off score of 30. In conclusion, in this sample when using the PCL-R cut-off score of 30, an inmate cannot have a PPD diagnosis if he or she Comparison between two measures of Psychopathy does not have a facet 4 score close to 100%. Then, we can establish that, in the current sample, inmates above the cut-toff score of 30 have homogeneously high criminal (Facet 4) scores, and if we use this cut-off for the diagnosis of PPD, we arrive at the artificial conclusion, that criminality is strongly related to PPD, when it is just only a matter of scoring and setting a cut-off. We do not find such a strong relationship when we use the cut-off score of 25. It should also be borne in mind that the IPDE antisocial diagnosis, a mix of affective-interpersonal-behavioural symptoms, is significantly associated with PCL-R and CAPP scores, at the univariate level (Table 1) for both instruments, and at the multivariate (regression analysis) level only with the CAPP, while type (drug dealing and property crimes more than violent crimes) and number of official charges directly associated with criminality scores are more significantly associated with PCL-R scores, as expected. Driving while intoxicated, mainly under the influence of alcohol, has an inverse association with PCL-R but not CAPP scores. This is because, under Spanish law, recidivist drunk drivers, who normally do not display more criminal behaviour, are generally and more easily sent to prison. Drug use is significantly more associated with PCL-R than CAPP scores because inmates have to fund their drug use through crime, particularly drug dealing and property crimes and these increase factor 2 scores, a well-known interaction [44, 45] . Accordingly, for the cheapest substance, alcohol, we find the opposite association.
The CAPP, without criminality items showed better correlation of its domains when compared with the PCL-R models (Tables 2, 3 and 9). Some of its domains even correlated better with PCL-R facets and testlets than the facets and testlets did among themselves (Tables 2 and  3 ). Dominance, which shows a clear strong correlation with emotional, is the dimension that has the strongest correlations with all the other CAPP dimensions, once again showing its central position in the CAPP psychopathy concept. From this perspective, less psychopathic inmates do not show dominant behaviour while more psychopathic ones do show intense dominant behaviour. Table 1 and the regression analysis indicate that CAPP is more associated with IPDE personality disorders than with substance use and official charges, pointing, as expected, to a more intense correlation with general psychopathology than with antisocial behaviour, as was intended by the developers of the CAPP model [29] .
Limitations
This study has some limitations that should be considered. Although the researchers meticulously followed the blind procedure, described elsewhere [37, 38] , it may have been broken by Comparison between two measures of Psychopathy 
PCL-R symptoms Correlations with CAPP symptoms
inmates when interviewed. This is an inescapable limitation, as they have to be interviewed with a semi-structured approach, which allows the blinding to be broken. PCL-R, CAPP and IPDE evaluations were conducted by just one researcher; this circumstance enhances the studý s internal validity, but may reduce its external validity. The contrast in IPDE Personality Disorders prevalence in the present study in comparison with former research may be a sign of this bias [46] , but the prevalence of Personality Disorder varies extensively among studies [46] and some have reported rates similar to the ones found in the current study [47] . PCL-R scores in the present study are similar to those of other international studies, but with lower antisocial scores [25] . These lower facet 4 scores are easily explainable as our non-convenience sample is from a low-medium security institution that houses less highly antisocial inmates [25] . Nevertheless, due to the provenance of their samples, former UK studies arrived at even lower scores, and in the current study, as in former ones, higher scores for factor 2 were also found when compared with factor 1 [25]. We also have to take into account that including the PCL-R factors in the correlation study (Tables 2 and 3 ) may increase the risk of Type I errors. Table 9 . As previously reported in [37] , Table 7 indicates correlations among CAPP (total and domains scores) for the whole sample, for inmates with a PCL-R cutoff score of 25 or superior (italics), and for inmates with a PCL-R cut-off score of 30 or superior (underlined). Comparison between two measures of Psychopathy
Attachment
Conclusions
A high correlation was found between PCL-R and CAPP scores in the whole sample, but as scores increased, the correlations weakened. In inmates above the PCL-R cut-off score of 30, correlations again improved. All these data indicate that PPD, understood to mean having high scores on the PCL-R and CAPP, is a multidimensional entity, and inmates can develop the disorder, and then receive the diagnosis through different dimensions. This complex relationship should be borne in mind by clinical and forensic personnel involved in the assessment of PPD for legal or treatment purposes. The CAPP domains showed better correlations among all sub-samples when compared with the PCL-R factors, and this finding shows that a tool for the assessment of psychopathy without criminality items is valuable for clinical assessment and research purposes. Through all the analyses, the CAPP showed a strong association with the PCL-R (total score, items and models). This association indicates that the CAPP, without criminality items, assesses the same underlying psychopathy construct as the PCL-R.
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